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AS is averaged over the entire shell, 
T is measured by clumped isotopes























PEEM	sample	ID	 Museum	ID	 Genus		and	Species	 Epoch	 Date	of	Death	 Filenames	 #	Files	 avg	TT	±	StDev	(µm)	 avg	AS	(°)	Pc2-1	 MCZ	382622	 Pinna	carnea	 Modern	 03/2015	 Pc2-1-156-188	Pc2-1-189-201	 46	 0.669	±0.115	 17.3	
Ar5-1	 Gulf	Specimen	 Atrina	rigida	 Modern	 09/2014	
Ar5-1-58-91	Ar5-1-92-125	Ar5-1-126-268	Ar5-1-269-301	Ar5-1-302-333	Ar5-1-334-361	
192	 0.492	±0.087	 17.2	
Pn1-1	 MCZ	371544	 Pinna	nobilis	 Modern	 09/1991	 P98-196	 117	 0.506	±0.084	 18.1	Ah2-1	 CMM-I-237	 Atrina	harrisii	 Middle	Miocene	 ~12.7-13.2	Ma	 Ah2-1-168-206	Ah2-1-206-240	 81	 0.318	±0.039	 21.2	Ah3-1	 YPM	527493	 Atrina	harrisii	 Middle	Miocene	 ~12.7-13.2	Ma	 Ah3-1-48-86	Ah3-1-87-123	Ah3-1-124-136	 89	 0.617	±0.080	 16.5	




Sample ID Mineralogy Temperature, °C Temperature, 1 S.E.M., °C 
  Henkes et al., 2012 Carbon Dioxide Equil. Scale 
Ah_2 Aragonite 2.51 4.35 
Pc_2_2a Aragonite 26.54 2.73 
Pn_1_2a Aragonite 16.53 2.51 
Px_1_2 Aragonite 21.33 4.77 
Px_2_2 Aragonite 15.50 4.54 
Ah_3_2 Aragonite 21.65 3.33 
Ah_4_2 Aragonite 11.54 2.49 
Ps_5_2_a Aragonite 26.70 4.06 
Ps_6_2_a Aragonite 22.87 3.35 
Ps_5_2_c Calcite 23.59 3.41 
Ps_6_2_c Calcite 16.58 1.00 Table	S2.	Clumped	isotope	data	acquired	at	Caltech	in	February	2015,	and	at	MIT	in	June	2015,	with	excellent	reproducibility	between	standards	and	replicates	run	on	both	mass	spectrometers.	Here	all	data	are	averaged	together,	with	standard	error	of	the	mean	(S.E.M.)	reported	in	the	last	column).	Δ47	values	are	reported	in	the	'carbon	dioxide	equilibrium	scale'	based	on	theoretical	equilibrium	values	of	CO2	(see	Dennis	et	al.,	2011	(Dennis	et	al.,	2011)).					 	
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Table	S3			 Mg	(ppm)	 Sr	(ppm)	 Fe	(ppm)	 Mn	(ppm)	 S	(ppm)	Aragonite	Avg.	 134	 2567	 111	 90	 466	Locations	probed	 139	 139	 139	 139	 139	Std.	Error	 33	 71	 12	 10	 18			 		 		 		 		 		Calcite	Avg.	 3909	 986	 203	 93	 1873	Locations	probed	 21	 21	 21	 21	 21	Std.	Error	 187	 38	 42	 27	 195		Table	S3.	Electron	Probe	Micro-Analysis	(EPMA)	data	acquired	along	transects	of	the	Late	Cretaceous	shell	Ps5-4.	All	139	data	points	in	nacre	aragonite	and	21	data	points	in	prismatic	calcite	are	displayed	in	Figure	S3.	Here	we	only	show	the	averages.		Table	S4.	All	630	data	points	for	the	TT	vs.	T	correlation	in	Figure	7	are	presented	in	Table	S4,	which	is	provided	as	an	Excel®	file	for	readers	to	download	and	browse.	The	data	columns	contain	temperature	(T)	measured	by	clumped	isotopes	for	each	shell,	the	standard	error	of	the	mean	(S.	E.	M.)	for	T,	average	Tablet	Thickness	(TT)	in	each	image,	the	standard	deviation	of	TT,	which	varied	between	1	and	5	tablets	depending	on	sample	and	image	quality	in	that	image,	and	the	sample	identification.		Table	S5	shows	average	values	for	δ13C,	δ18O,	Δ47	and	calculated	temperatures.		Table	S6	shows	the	raw,	un-averaged,	clumped	isotope	measurements	for	heated	and	equilibrated	gasses	from	carbonate	standards	and	shell	samples.			
